Abstract Cricoarytenoid joint subluxation is rare condition. There are \200 cases reported in the English literature. The most frequent cause of this condition is a traumatic tracheal intubation which account for approximately 80 % of all cases. The most common symptoms are dysphonia and pain of the anterior region of the neck which appear after upper airway manipulation or cervical trauma. In this report we present a well-documented case of a 31 year old male that was referred to the outpatient clinic because of acute dysphonia and pain that appeared immediately after receiving a blow of a soccer ball. Diagnosis was suspected after patient reported the acute onset of symptoms after the traumatic event along with findings in flexible fiberoptic laryngoscopy and videostroboscopy. A CT scan of the larynx was done where the injury of the left cricoarytenoid joint was seen. The patient was informed of the condition and was given the option of surgical reduction or speech therapy. Speech therapy was done for 3 month and the patient was satisfied with the result, although the anatomical abnormality persisted. We reviewed the literature and we discuss the diagnosis process and possible treatment options.
Introduction
Cricoarytenoid joint subluxation is a rare lesion with less than 200 cases described in the literature [1] . The exact incidence of this condition is unknown because the immobility of the vocal fold may be confused with vocal fold palsy, therefore it is believed that the actual incidence is being underestimated [2, 3] . Approximately 80 % of the cases are caused by a traumatic intubation of the airway [3] . These cases are infrequent and are estimated to occur in 1 of every 1000 intubations [4] . The most common symptoms are dysphonia and pain of the anterior region of the neck. In this case report we present a well-documented case of a patient with subluxation of the cricoarytenoid joint produced by external laryngeal trauma, we discuss the diagnosis, possible treatments and outcomes.
Clinical Case
A 31 year old male with no medical history, referred to our outpatient clinic from the emergency room of our hospital. Patient presented severe dysphonia and pain which began just after receiving an impact of a soccer ball, while playing, on the left anterior region of the neck. The patient denied respiratory distress, dysphagia or any other symptoms at the time of the impact, being the dysphonia and the pain the only complaints. Flexible fiberoptic laryngoscopy was performed, where an anteromedial displacement of the left arytenoid with inferior displacement of the vocal process was noticed. During phonation, the anterior portion of the left vocal fold contacted the right ventricular band (Fig. 1) . Videostroboscopy revealed vocal folds in different levels during phonation. A CT scan of the larynx was performed in which the left arytenoid cartilage was observed medialized and advanced respectively to the cricoid cartilage (Fig. 2) . The left vocal fold was also seen medialized and the left piriform sinus region was enlarged (Fig. 3) . Based on the suspicion of an anterior subluxation of the left cricoarytenoid joint, the therapeutic possibilities where discussed with the patient. A conservative management vs surgical reduction of the dislocated joint where offered. The patient declined the surgical approach and began speech therapy. After 3 months of speech therapy there was a great improvement in the dysphonia. In followups at the outpatient clinic, the patient referred to be satisfied with the evolution and no more therapy was required despite of the persistent anatomical impairment (Fig. 3 ).
Discussion
The subluxation of the cricoarytenoid joint is usually related to an acute traumatic event. The most frequently reported causes are traumatic tracheal intubation, external laryngeal trauma and procedures involving direct laryngoscopies [5] . Close et al. [6] described certain factors that may be involved in the appearance of this condition by weakening the cricoarytenoid joint capsule, these are: chronic use of corticosteroids, laryngomalacia and acromegaly. The dislocation of the arytenoid cartilage has been classified in the literature as anterior and posterior [3] . The anterior dislocation is characterized by an anteromedial and inferior displacement of body of the arytenoid cartilage, producing a shortening of the vocal cord, whereas in a posterior displacement the arytenoid cartilage presents a posterolateral position with a superior movement of the vocal process. In a review of 63 cases, Rubin et al. [3] postulate that the posterior dislocations are more common than the anterior dislocation. A complete history of the patient is imperative in order to suspect the diagnosis. Conditions that threatens the life of the patient, such as acute stridor, dyspnea and internal and external hematomas of the neck, should be ruled out first. Symptoms such as dysphonia, dysphagia or odynophagia of sudden onset, in relation to recent traumatic event should be inquired [5] . The use of a flexible fiberoptic laryngoscopy and videostroboscopy are essential as they allow a direct and dynamic view of the laryngeal structures. Special attention must be given to the position and mobility of the vocal fold and arytenoid cartilage. Discrepancy in the height between the vocal folds must be assessed in addition to any internal traumatic injury to the larynx. Videostroboscopy allows a better visualization of the vocal cords length and the height of the vocal processes and therefore is an essential tool to help differentiate cricoarytenoid subluxation from vocal cord palsy [3, 7] . A CT scan of the laryngeal skeleton can reveal changes in the cricoarytenoid joints in addition to changes in other laryngeal structures and is a useful exam to help reach the diagnosis [8] . Laryngeal electromyography (EMG) is a useful tool because it may help to distinguish between cricoarytenoid joint subluxation and vocal palsy [9] , as a dislocated arytenoid cartilage would most probably show normal EMG patterns while in case of a vocal cord palsy it would result in pathologic patterns. Despite its important contribution, laryngeal electromyography was used in a minority of cases [5] . Finally, in case of uncertainty after performing the above discussed examinations, a physical palpation of the arytenoid cartilage may be performed to help confirm the diagnosis. Direct laryngoscopy with arytenoid reduction is the most common treatment [2, 7] . Sataloff et al. [2, 7] recommends performing early reduction to prevent joint ankylosis. The joint reduction can be performed under sedation with the advantage that phonation can be assessed in real time [2] . The aim of the cricoarytenoid joint reduction is to reposition the arytenoid cartilage on top of the cricoid focusing on the position of the vocal process that should be placed as symmetric as possible to the contralateral vocal process [2] . Immediate improvement of symptoms would confirm the diagnosis [5] . It is believed that in patients with delayed or no improvement of symptoms nerve injury is associated to the joint subluxation. These nerve lesions in some cases may recover with time [5] . Voice therapy has been used as treatment of arytenoid subluxation. This treatment includes voice exercises, relaxation techniques of the larynx and voice compensation mechanisms, showing good results after treatment [3] .
Conclusions
Cricoarytenoid joint subluxation is a rare condition which must be considered in a patient with dysphonia, dyspnea or anterior cervical pain after upper airway manipulation or cervical trauma. A detailed clinical history, fibrolaryngoscopy examination and videostroboscopy are the first steps to perform in the outpatient clinic in order to be able to suspect the diagnosis. While a CT scan can identify changes in the cricoarytenoid joint the EMG can help discard voice palsy. In occasions a physical palpation of joint may be necessary. An early detection and treatment of this condition will allow better outcome, independently of the treatment option.
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